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Center for

Water Advocacy

Water Law and Policy Services

February 25, 2009

Daron R. Haddock

Department of Natural Resources
Division of Oil Gas and Mining

1594 West North Temple, Suite 1210
P.O. Box 145801

Salt Lake City, UT 8414-5801

RE: Incomplete Petition for Unsuitability, Kinney #2 Mine, C/007/0047

Dear Mr. Haddock:

I am in receipt of your letter dated January 12, 2009 regarding the Center for
Water Advocacy’s (CWA’s) Petition for Unsuitability for the area encompassed by the
Kinney Coal Mine application (Petition). We have the following response to your claim
that our petition is incomplete: 1) My notarized signature now appears on the attached
petition which we are presenting for re-fling to your office; 2) I have attached the
relevant maps indicating the size and location of the area encompassed by the petition; 3)
I have correctly identified the legal owners of the surface and subsurface in the attached
petition; and 4) We disagree that the petition “fails to set forth the evidence supporting
your allegation of fact with detailed information.”

This statement ignores over 20 pages of justification attached to the Petition
stating in detail multiple problems with locating a coal mine within the city limits of the
town of Scofield, Utah. In particular, we do not understand how our petition could be, in
your words, “perhaps frivolous” due to the severe human health hazards of placing an
active coal mine within a residential area. Never-the-less, as scientific proof of the human
health hazards of such mines, I have attached a copy of “Relations Between Health
Indicators and Residential Proximity to Coal Mining in West Virginia” regarding the
human health effects of residents located near active coal mines and “The Mortality from
Heart, Respiratory, and Kidney Disease in Coal Mining Areas of Appalachia,” by
Micheal Hendrix Associate Professor, Department of Community Medicine West
Virginia University. (Attachment 4).

Finally, based on our answer to item 11(C) in the Petition, which clearly states
that “coal mining is a threat to human health and the environment in and around Scofield
as illustrated by the recent release of coal dust into the watershed by the Skyline Mine”
and the fact that we attached the enforcement report by the Utah Department of Natural
Resources indicating that a significant contamination problem had occurred in August of
2008 to from this Mine”, the Petition clearly addresses your representation that in “light
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of the past mining that has occurred near the town of Schofield for decades, the burden is
yours to establish facts to support your allegation, that mining is incompatible with
existing land use plans or programs that mining will affect fragile or historic lands.”

Finally, simply because mining has occurred historically in the area, does not
necessarily mean that such activity is compatible within the city limits of Scofield or that
fragile or historic landscapes will not be impacted. This is best illustrated by the fact that
the “decades” of historic mining near the town of Scofield includes an incident in May of
1900 in which 200 miners died as a result of an explosion and asphyxiation in one such
mine. That such threats to human health and the environment are still a reality in Carbon
County is illustrated by the fact that, just last week, the West Ridge Coal Mine near Price
was forced to shut down for the third time in two weeks due to safety concerns.

Please contact me if you have further questions regarding our amended petition.

Sincerely, .

-
o . g
xecufive Director

Cec:  Gerry Pits

Joel Ban
PO Box 331 2 (435)259-2958
50 N. Main St. (FAX)(435)259-0708

Moab, UT 84532 hshepherd@uci.net
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Water Advocacy

Water Law and Policy Services

December 9, 2008

Dana Dean, Associate Director
Division of Oil, Gas, and Mining
1594 W. North Temple, Suite 1210
P.O. Box 145801

Salt Lake City, Utah 84114-5801
ogmcoal@utah.gov

RE: Petition for Unsuitability - Kinney Mine
Dear Dana:

The Center for Water Advocacy (CWA) appreciates this opportunity to provide
the attached Petition for Unsuitability in relation to the Kinney Coal Mine Application
Mining and Reclamation Permit Application-Kinney Mine (the Application) submitted
by Carbon Resources LLC of Albequerue, New Mexico. CWA is a non-profit public
interest entity dedicated to protecting water resources and interests of its members and
the general public in Utah and the west. CWA conducts legal and scientific research,
analysis, policy and litigation in its efforts to protect and restore water quantity, water
quality and water rights for the health of the watershed ecosystem, preservation of
cultural identity and the benefit of its members. CWA retains members who live in the
town of Schofield, Utah were a portion of the main will be located. These members have
an interest which is or may be adversely affected by the decision on the application.
R645-300-123.100.

Based on the attached Petition, we request that the State withdraw the Kinny QOal
Mine area from coal or other mining activity. Please contact me if you have any questions
regarding our comments or request.

Sincerely,
Harold Shepherd, Executive Directive RECE\\’ED
pEC 1 { 2008
& MINING
PO Box 331 1 (435)259-5640
90 West Center St. (FAX)(435)259-0708

Moab, UT 84532 hshepherd@uci.net
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PETITION FOR UNSUITABILITY UTAH
(Coal Mining and Reclamation Operations) DNR

M

Instructions:

Complete the petition, sign and notarize. Attach the required maps (See Box 6).

Mail or Deliver to: State of Utah, Division of Oil, Gas and Mining,

1594 West North Temple, Suite 1210, P.O. Box 145801, Sait Lake City, UT 84114-5801.

OIL, GAS & MINING
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10. Check the appropriate criteria and provide the allegation of fact and the supporting evidence (based
on competent and scientifically sound data and information) for designating areas unsuitable pursuant
to R645-103-320. (Attach additional sheets and sources as necessary) (R645-103-422.700)

Reclamation is not technologically and economically feasible under
the State Program. (R645-103-321)

Operations will be incompatible with existing state or local land use

plans or programs. (R645-103-322.100)
Operations will affect fragile or historic lands and could result in significant

ga?’hage to important historic, cultural, scientific or aesthetic values or
natural systems. (R645-103-322.200)

Operations will affect renewable resource lands and result in a substantial
leS§s or reduction of long-range productivity of water supply or of food or
" fiber products. (R645-103-322.300)

Operations will affect naturai-hazard lands and could substantially )
endanger life and property. (R645-103-322.400) : A/ 7L_7
P, > m (

11. Provide information (including competent and scientifically sound data sources) about:
(Attach additional sheets and sources as necessary)

A. The potential coal resources of the petition area: CS e /%(/ wien /Z ) (R645-103-422.810)

B. The demand for coal resources: (R645-103-422.812)
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Utah Criteria for Designating Areas as Unsuitable for Coal Mining and
Reclamation Operations.

Under R645-10-300 CWA would like to request that the area designated for
mining by the Application be designated as unsuitable for coal mining and reclamation
operations, because the operations as provided in the Application will:

a) Be incompatible with existing state or local land use plans or programs;

The mine is located up stream from a trophy fishing reservoir under the
jurisdiction of Utah State Parks. In addition, once the mine becomes active there will
potentially be hundreds of freightliner capacity trucks carrying produced coal down
highway 96 which runs through the town of Scofield and along the Scofield Reservoir. In
addition to presenting a traffic hazard, this level of truck traffic will interfere with the use
and enjoyment of the Reservoir by visitors and members of the community.

b) Affect fragile or historic lands in which the activities could result in
significant damage to important historic, cultural, scientific, or aesthetic
values or natural systems;

The mine will be located within the city limits of the town of Scofield, UT. This town
is highly dependent up the tourism economy which will be severally impacted by the
noise, visual and water pollution resulting from the mine and the human health
impacts of coal mining near residential and commercial buildings and activity.

) Affect renewable resource lands in which the activities could result in a
substantial loss or reduction of long-range productivity of water supply or of
food or fiber products; or

The mine will be located next to Mud Creek which contains a valuable fishery and
other aquatic resources. That this type of mining activity is potentially detrimental to
water quality in the Creek and elsewhere is illustrated by the leak of “fine coal” into
clear Creek during the summer of 2008 and which was never cleaned up but did result
in a fine being levied by DOGM. See Attachments D-E.

d) Affect natural-hazard lands in which the operations could substantially
endanger life and property, such lands to include areas subject to frequent
flooding and areas of unstable geology.

The mine will be located within the city limits of the town of Scofield, UT. .The
human health impacts of coal mining near residential and commercial buildings and
activity will be high. See Appendix C-F.

R 645-10-322.100-400.
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Water Advocacy \

Water Law and Policy Services

September 30, 2008

Dana Dcan, Associate Director
Division of Oil, Gas, and Mining
1594 W. North Temple. Suite 1210
P.O. Box 145801

Salt Lake City, Utah 84114-5801

vomicoal doutah oo

RE: Comments and Request for Informal Conference on Mining and
Reclamation Permit Application-Kinney Mine

Dear Dana:

The Center for Water Advocacy (CWA) appreciates this opportunity to provide
comments and to Request an [nformal Conference on the Kinney Coal Mine Application
Mining and Reclamation Permit Application-Kinney Mine (the Application) submitted
by Carbon Resources LLC of Albequerue, New Mexico. CWA is a non- -profit public
interest entity dedicated to protecting water resources and interests of its members and
the general public in Utah and the west. CWA conducts legal and scientific research,
analysis, policy and litigation in its efforts to protect and restore water quantity, water
quality and water rights for the health of the watershed ecosystem, preservation of
cultural identity and the benefit of its members. CWA retains members who live in the
town of Schofield, Utah were a portion of the main will be located. These members have
an interest which is or mayv be adversely affected by the decision on the application.

R043-300-123.100. We hope that the tollowing comments and requests will be helplul in
" the [‘hah Department of Oil. Gas and Minings (DOGM’s) decision making process

reoardine the Appbeation and addressing CW AT concerns ahout potentiad iopacts 1o
WateT resourees.
t. The Application Lacks informaion as Requived by ihe Surface Coal Muntag,

Regulations

The Application does not comply with the Utah (,oal Mmmg P(.rmn R«.;,ulalmns -
(l‘CMPR or Rules). QPLLIIILd“) R645-301-300-Biology; R645-301-600 Geology:
R645-301-800-Bonding and Insurance; R645-301-200-Soils; R645-301-400- Land Use

- and Air Quality or R645-301- 700 -Hydrology because it lacks mtormatlon required by
these regulations.

a. General Requirements
POBox 3231 . e ' (435)259-5640
90 West Conter' st (FAX)(435)259-0708

Moah 1T 2452 hshepherd@uaer.ne?



The UCMPR. provides that all water quality analyses must meet:

the requirements of R645- 301-723 through R645-301-724.300, R645-
301-724.500, R645-301-725 through R645-301-731, and R645-301-
731.210 through R645- 301-731.223 will be conducted according to the
methodology in the current edition of "Standard Methods for the
Examination of Water and Wastewater" 1 or the methodology in 40 CFR
Parts 136 and 434. Water quality sampling performed to meet the
requirements of R645-301-723 through R645-301-724.300, R645-301-
724.500, R645-301-725 through R645-301-731, and R645-301- 731.210
through R645-301-731.223 will be conducted according to either
methodology listed above when feasible.

R645-301-723. The water quality analysis, in the Application, however, fails to meet
these requirements.

[ Baseline Information

The UCMPR. provides that:

The application will include the foilowing baseline hydrologic, geologic
and climatologic information, and any additional information required by
the Division...Ground Water [nformation. The location and ownership for
the permit and adjacent areas of existing wells, springs and other ground-
water resources, seasonal quality and quantity of ground water, and usage. - -
Water quality descriptions will include, at a minimum, total dissolved
solids or specific conductarice corrected to 25 degrees C, pH. total iron
and total manganese. Ground-water quantity descriptions will include, at a
minimum. approximate rates of discharge or usage and depth to the water
in the coal seam, and each watcer-bearing stratum above and potentially -
impacted stratum below the coal seam...Surface water information. The
name. location, ownership and description of all surface- water bodics

... such as streams, lakeg.and impoundments, the location of any discharge
mto anv surface-water body in the proposed permit and adjacent arcas, and
iiotination on sucfpee-water quality and quantity sulficient to
demonstrate seasonal variation and water usage. Water quatity
deseriptions will include. at a minimum. baseline information on total
suspended sohids. total dissolved sohids or specitic conductance corrected
to 25 degrees C, pll, total iron and total manganese. Baseline acidity and
alkalinity information will be provided if there is a potential for acid
drainage from the proposed mininig operation. Water quantity descriptions
will include, at a minimum, baseline inlbrinatiop on seasonal flow

1 "Standard Methods forthe Exarnination of Water-and Wastewater" is éjoint publication of the American
Pablic Health Association, the American Water Works Association, and the Water-Pollution Control
Federation and is available from the American Public Health Association, 1015 Filteenth Street, NW,
" Washington, D. C.20036. ' :

PO Box 311 (435)259-5640

90 West Center St ‘ (FAX)(435)259-0708

Moo UT 8anrs

hshepherd@ucinet




These drainage classifications indicate that the Scoficld Reservoir and
associated tributaries are designated for culinary use when treated.
recreation, as cold water non-game fish habitat, and irrigation and stock
watering with no associated natural resource waters restrictions other than
applicable eftluent standards for discharges.

App. at 3.7-19.

This does not satisfy the PHC determination analysis requirement which “will be
based on baseline hydrologic, geologic and other information collected for the permit
application and may include data statistically representative of the site.” 728.200.

Nor does the Application include a discussion of the PHC determination which
will include findings on... Whether adverse impacts may occur to the hydrologic balance
and... Whether acid-forming or toxic-forming materials are present that could result in the
contamination of surface- or ground-water supplies. 728.300-320. Instead, the
Application justifies this lack of required analysis by stating that:

Not applicable to Kinney Mine because no waste malerials — incidental roof and floor rock-
will be shipped out with the coal.

-

- Yet, the Application fails to- provide what will be done with waste matenals. In
addition. the Rules provide that the Application must describe the “impact the proposed

coal mining and reclamation operation will have on:...Sediment yield from the disturbed
arca.” 728.330-351.

Minor Reductions In Surface Flows and Alleration of Surface Flow Pattems Due fo Opproﬂon
of the Sedimeniation Structure - Although sedimentation ponds are inlegrol to fﬂlhgohng
mining related impacts on the surface hydrologic system, operation of sed}mentohon ponds
tends fo reduce discharge flow volumes and extend the period of effective flow forltunoif
from both snowmell and thundesstoim events. In effect, sedimeniation ponds function as
limitéd capacity flood contiol stuctures reducing the effective discharge rate for larige
volume flows through temporary stotoge and flow iouting.  The seduneplotuon po’nd is
designed 1o gradually release impounded unoft following required retention for sediment
contfrol. Given provisions forrelention and gradual discharge of retained §Iorm flows, mos.I Q(
the runoff is returmed 1o the surface diainage system with only a short lag time conesponding
1o the design refention time for the pond.

App. at 4.7-33.

Nor does the Application provide a plan for what happens to the land when
" mining cnds. This is regardless. of the fact that: ' '

- apost-mining land use program must be established ina Mining and
Reclamation Plan and approved before minirig.begins. When mining
stops, regulations require that the mine be scaled and the surface arca be
returned (o approximate the original Tand contour, or conforny to the - :
"0 Box 331 5 (435)259-5640
a0 West Center St (FAX){435)259-0708
Moah T 82832 hshepherd@uct.net




@ ®
Further the rules require that the application include a description of whether “the
proposed SURFACE COAL MINING AND RECLAMATION ACTIVITY will
proximately result in contamination. diminution or interruption of an underground or
surface source of water within the proposed permit or adjacent areas which is used for
domestic, agricultural. industrial or other legitimate purpose”™ 728.340 and Whether the
UNDERGROUND COAL MINING AND RECLAMATION ACTIVITIES conducted

after October 24, 1992 may result in contamination, diminution or interruption of State-

appropriated Water in existence within the proposed permit or adjacent areas at the time
the application is submitted. 728.350.

The Application, however, dismisses these requirements by concluding that:

As discussed in Section 3.7, Hydrology Description, under the
subheading water rights and replacement, and in Section 4.7.4.2, Potential
for Adverse Effects, CR’s mining and related operations are not expected
to adversely impact any surface or ground water rights. Consequently,
there is no reason to explicitly address provisions for replacement of
impacted water rights at this time.

App. at 4.7-34.

Under Section 3.7. however, the only reference w the impacts to surface water
rights provides that:

Since the mine is projected to bé dry, and is not anticipated to have a mine
discharge, there are no anticipated to be dry, and is not anticipated to have
a mine discharge. there are no anticipated additive effects upon the local
surface waters. In a similar manner, no impacts are believed possible to
surface waters located within or west of Pleasant Valley and Mud Creek

+ sinee surface drainages are discontinues cast and west of the valley.

App. at Secet. 3.7-22.4
N : “ . .o PR .

As a result. the Applicant fuils w0 provide any justification such as well data
suriace and ground water flow or any studies on water avatiability w justity this
statement. As a result. the Application illegally circumvents the requirement of providing
water rights and availabilitv information by reaching an arbitrary and unfounded

concluston that such tmpacts will not take place.
Furthcr the Application prdvides:
.ln the unhkg,ly wunl lhal provmalc uonlamumlmn diminution, or .

interruption doces occur, CR will mm;,almn these unpdu\ through the
purchase and augmentation of cffected water rights. monetary

4 The'l able of Coitext in llu /\pplnmtlon provides llmt thcu is also a dwcus%mn of Eround \mur rights
which are potentially impacted by the Mine on page 3.7-17. However, no such discussion’ ‘of such walter:
rights is tound on this pape or élsewhere in the Application.

PO Box 331 _ B ) (435)259—5640
an West Center St ’ (FAX)(435)259-0708
Mosh UT 84532 hshepherd@u : net




mpacts of the operation upon the hydrologic balance:... At all monitoring
locations in streams, lakes and impoundments, that are potentially
impacted or into which water will be discharged and at upstream
monitoring locations, the total dissolved solids or specitic conductance
corrected to 25 degrees C, total suspended solids, pH, total iron, total
manganese and flow will be monitored; and For point-source discharges.
monitoring will be conducted in accordance with 40 CFR Parts 122 and
123, R645-301-751 and as required by the Utah Division of
Environmental Health for National Pollutant Discharge Elimination
System (NPDES) permits. 731.220-222.2

Further the Rules provide that:

the permit application will contain a description of measures to be taken to
obtain Division approval for alteration or relocation of a natural
drainageway under R645-301-358, R645-301-512.250, R645-301-
527.100, R645- 301-527.230, R645-301-534.100, R645-301-534.200,
R645-301-534.300, R645-301-542.600, R645-301-742.410, R645-301-
742.420, R645-301-752.200, and R645-301-762. 732.410.

I'he primary potential impacts on fish and aquatic species, aquatic habitat
and riparian vegetation which may result from the mining and related
activities would be from drainage from the propesed-sedimentation pond,
or {rom alternative sediment controls used where drainage from small
arcas does not report to the sedimentation pond.

App.at 4.3-5.
Impoundments.

+_ In apparent response o the Rules requirements regarding impoundments, the
Application provides that:

The sedinentation pond described inihe preceding seciion is thie onty
‘impoundment which will be utilized for drainage and sediment controt
purposes 1 conjunction with the Kinney mining and refated operations.
Applicable regulatory ruquifen\cntx for impoundments cssentially
duplicated the specified requirements for sedimentation ponds addressed
above. Given limited pond size and capacity: the minimum design
frecboard of 1 foot is more than adequate (o resist overtopping ot the
cmbanl\mun duc to wave amon or suddcnt increascs in inflow.

App. at4 .7—25

This L}Lsulptlun however, wmplcul\ Lul\ to wmpl\ \\1lh the llllk\ prov l\lnn\
for “General Pl.m\ which requires that: _
~0 Box 331 " v : 1351259 5640
90 West Center St . (1t AX)(435)259-0708

moab UT 84802 saheat crdunuc net




738.

Instead of compliance with R643-301-748 or the temporarily sealing standard.
however, the Application merely provides that groundwater level measurements, ficld
water quality parameters and laboratory samples were taken following well installation

and development, undefined “baseline sampling” and well monitoring was conducted for
several wells in the project area.

App at 4.7-14.

Design Criteria and Plans

The Application fails to contain any of the following required information:

“Each permit application will include site-specific plans that incorporate

minimum design criteria as set forth in R645-301-740 for the control of drainage from
disturbed and undisturbed areas.” 741.

~J
~
td

Impoundments meeting the criteria of the MSHA, 30 CFR 77.216(a) will
comply with the requirements of 77.216 and R645-301-512.240, R645-

301-514.300, R645-301-515.200, R645-301-533.100 through R645-301-
533.600, R645-301-733.220 through R645-301-733.224, and R645-301-
743, The plan required 1o be submitted to the District Manager of MSHA

under 30 CFR 77.216 will also be submlttgd to the Dmsmn as part oflhc
permit application.

1.

Return of Coal Processing Waste to Abandoned Underground Workings.
IZach permit application to conduct UNDERGROUND COAL MINING
AND RECLAMATION ACTIVITIES will, if appropriate, include a plan
of proposed methods for returning coal processing waste to abandoned
underground workings as follows:

I he pran wiil describe the source ol e DYATAtNG anspolt PCA .
method of dewatering the placed backili, retamment of water
underground. freatment of water if relensed 10 surface streams and the
cltect on the hydrologie rcgimc;

The plan will describe each pcrmancnt mom(ormt, well to be located in the

- backfilled areds, the stratum underlying the mined coal and gradient from

the backfilled area; and

The requirements of R645-301-513.300, R645-301-528.321, R645-301-
S36.700, RO45-301-746.410 and RO45-746.420 will also apply to
pneumatic lm«,l\llllmt, operations, except where the operations are
exempted by the Division from ruquuunull\ \pulivmb hvdrologu )

_monitonng.

PO Box 331 ‘ R ’ (435)2
90 West Center St.

Moab,

UT 84532
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Threatened and Endangered Species

The Rules require that the applicant must provide “Listed or proposed endangered or
threatened species of plants or animals or their critical habitats listed by the Secretary
under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.). or those
species or habitats protected by similar state statutes.”  322.210.

Listed Species

Threatened Specles

Bald Eagle Haliaeelus leucocephalus
Canada lynx Lynx Canodensis
Endangered Species

Whooping crane (extirpated) Grus Americana
Black-footed fenet Mustela nigripes

{experimental, non-essential
in Duchesne & Uintah counties)

Conservation Agreement Species

Northern goshawk Accipiter gentilis

Candidate Speciles

Yellow-billed cuckoo - 'Coccyzuk americanus
Speciles of Concern

Western toad Bufo boreas

Smooth greensnake Opheodrys vernalis
Burrowing owl Athene cunicularia
Ferruginous hawk Buteo regalis

Sqge Grouse . . - . -Centrocercus urophasianus
Black swift ' . _ Cypseloides niger

Kinney No. 2 Mine ,
2/18/2008 s 3.3-27

Lhe Application entirely fails to provide information regarding

Habitats of unusually high valuc for fish and wildlife such as important
streams, wetlands, riparian areas. cliffs supporting raptors, arcas offering
special shelter or protection, migration routes, or reproduction and
wintering arcas; or ...Other species or habitats identified through agency
consultation as requiring special protection under state or federal law.

-322.220-230.

Opeceration Plan. _ : _ .
PO Box 331 ‘ i3 (435)259-5640
90 West Center St (FAXYW435)259-0708
Moab, UT 845832

hshephord@uci net




impoundments, establishment of vegetation tor wildlife food and cover, and the
replacement of perches and nest boxes. Where the plan does not include enhancement
measures, a statement will be given explaining why enhancement is not practicable.

Geology
The Rules provide that:

Geologic information will include, at a minimum, the following:...A
description of the geology of the proposed permit and adjacent areas down
to and including the deeper of either the stratum immediately below the
lowest coal seam to be mined or any aquifer below the lowest coal seam to
be mined which may be adversely impacted by mining. This description
will include the regional and structural geology of the permit and adjacent
areas, and other parameters which influence the required reclamation and
it will also show how the regional and structural geology may affect the
occurrence, availability, movement, quantity and quality of potentially
impacted surface and ground water. It will be based on:...The cross
sections, maps, and plans required by R645-301-622.100 through R645-
301- 622.400...The information obtained under R645-301-624.200, R643-
301-624.300 and R645-301-625; and...Geologic literature and practices.

-624.100-130

Faults

There are two distinct styles of faulting within the district. The oldest system is a comugate set
of strike-slip and or oblique-slip vertical fautts. The dominant half of this set is oriented north
~57deg. west. The minor half of the set is oriented north ~60 east. The most prominent
faults in this system form the Fish Creek Graben, the UP-South-Saddle-Fault, the UP-North-
Saddle-Fault, and the G-7 Fault. These structures were first formed in the early compressive
episode and then werte re-activated by regioncl uplift Figure 3.6-4.

Two other faults, Up-North Saddle Fault, and UP-South Saddle Fault. were formed in the
- same\su'uctural event that formed the fish Creek Graben. These faults limit the north
south Tength of md1v1dual mmmg blocks in the area. Seé Appendix B.

e

Transportation
The Application fails to provide any of the required information:

521.170. Transportation Facilitics Maps. Each permit application will de sseribe cach road.
- conyeyor, and rail system (o be constructed; used, or matntained- withur the proposed
permit area. The description will include a map., dppropndlc cross sections, and
“specifications for each road width, road gradient. road surface. road cut. fill embankment.

culvert, bridge, drainage ditch. drainage structure, and each stream ford that is used as a
temporary route,

527. Transportation Facilitics.

PO Box 331 ' 15 (435)259-5650

90 West Center St. (FAX)(435)259-0708
Moab, UT 84532 hshepherd@uai net



524.420. All blasting will be conducted between sunrise and sunset unless nighttime
blasting is approved by the Division based upon a showing by the operator that the public

will be protected from adverse noise and other impacts. The Division may specify more
restrictive time periods for blasting;

IL The State has not conducted investigation or requested Information as
directed by the Surface Coal Mining Regulations.

The State has not conducted investigation or requested additional data as deemed
necessary to ensure compliance with the requirements of the UCMPR under R645-301-
300 - Biology; R645-301-600 - Geology; R645-301-800 - Bonding and Insurance; R645-
301-200 - Soils; R645-301-400 - Land Use and Air Quality or R645-301-700 -
Hydrology. Nor has the division required sufficient supplemental information to evaluate
probable hydrologic or environmental consequences and to plan remedial and
reclamation activities based on data provided by the Application that adverse impacts on
or off the proposed permit area may occur to the hydrological, biological, land, soils or
geological resources as required in R645-301-300-Biology; R645-301-600-Geology;
R645-301-800-Bonding and Insurance; R645-301-200-Soils; R645-301-400-Land Use
and Air Quality or R645-301-700-Hydrology.

The additional information lacking in the application along with the
corresponding Surface Coal Mining Regulations includes:

a. Climatological Information

The UMCR provide that:

When requested by the Division, the permit application will contain a
statement of the climatological factors that are representative of the
proposed permit area, including:...The average seasonal
precipitation .The average direction and velocity of prevailing winds; and
..Seasonal temperature ranges...The Division may request such
X addltlonal data as deemed necessary to ensure compliance with the -
requirements of R645-301 and R645-302.

)

724.400, 410-13 & 420. ¢
724.500. Supplemental information.

If the determination of the PHC required by R645-301-728 indicates that adverse
" impacts on or off the proposed permit area may occur to the hydrologic balance, or that
acid-forming or toxic-forming material is present that may result in the comamination of
ground-water or surface-water supplics, then information supplemental to that I‘LQUI!'Ld '
under R645-301-724.100 arid R645-301-724.200 will be provided to evaluate such
probable hydrologic consequences and to p!dn remedial and reclamation activitics. Such
supplemental information may be based upon drilling. aquifer tests. hydrogeologic

“analysis of the water-bearing strata, flood ﬂowx or analysis of other water qualm or
quantity charactenistics.

PO Box 331 17' (435)259-5640
90 West Center St. (FAX)(435)259-0708
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affected by surface operations incident to an underground mine for UNDERGROUND
COAL MINING AND RECLAMATION ACTIVITIES, expressed as average yield of
food, fiber, forage, or wood products from such lands obtained under high levels of
management. The productivity will be determined by yield data or estimates for similar
sites based on current data from the U. S. Department of Agriculture, state agricultural
universities, or appropriate state natural resource or agricultural agencies.

Utah Criteria for Designating Areas as Unsuitable for Coal Mining and
Reclamation Operations.

Under R645-10-300 CWA would like to request that the area designated for
mining by the Application be designated as unsuitable for coal mining and reclamation
operations, because the operations as provided in the Application will:

a) Be incompatible with existing state or local land use plans or programs;

The mine is located up stream from a trophy fishing reservoir under the
jurisdiction of Utah State Parks. In addition, once the mine becomes active there will
potentially be hundreds of freightliner capacity trucks carrying produced coal down
highway 96 which runs through the town of Scofield and along the Scofield Reservoir. In
addition to presenting a traffic hazard, this level of truck traffic will interfere with the use
and enjoyment of the Reservoir by visitors and members of the community.

b) Affect fragile or historic lands in which the activities could result in

sxgmﬁcant damage to important historic, cultural, scientific, or aesthetic
values or natural systems;

The mine will be located within the city limits of the town of Scofield, UT. This town
is hlghly dependent up the tourism economy which will be severally impacted by the
noise, visual and water pollution resulting from the mine and the human health
1mpacts of coal mining near residential and commercial buildings and activity.

c)’f Affect renewable fesource lands in which the activities could result in a

substantlalﬂ,oss or reduction of long-range productivity of water supply or of
food or fiber p,ggducts or

The mine Will be locatednext to Mud Creek which contains a valuable fishery and
other aquatic resources. Thattthls type of mining activity is potentially detrimental to
water quality in the Creek and elsewhere is illustrated by the leak of “fine coal” into
clear Creek during the summer of 2008 and which was never cleaned up but did resull
in a fine being levied by DOGM. See Attachmerits D-E.

d) .  Affect natural-hazard lands in which the operallons could substantially

endanger life and property, such lands to include areas subject to frequent -
flooding and areas of unstable geology.

PO Box 331 | 19 (435)259-5640
90 West Center St. (FAX)(435)259-0708
Moab, UT 84532 hshepherd@uci.net



L How Does Mining Intercept Water? _

Pre-mining conditions -

Below is a cross section depicting the Wasatch Plateau and Book Cliffs coal fields. Also
illustrated are perched aquifer and regional aquifer systems. Unconfined ground water in
perched aquifers is generally local in extent and influence. A regional water table or

aquifer is generally unconfined and crosses formation boundaries, although it may be
confined locally.

Pre — Mining

®
C
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3
(o4
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Water Qd
Level —Q\

Regional Aquifer \ Local, Perched Aquifer

Qd = Quaternary alluvial, colluvial deposits * TKnf = North Horn & Flagstaff Fins * Kp = Price River
Formation

Ke = Castle Gate Sandstone * Kb = Black Hawk Formation (coal bearing) * Km = Mancos Shale

vy
-

~ Conditions during mining

Underground coal mining‘i:g_'ﬁ result in subsidence of overlying rock. Cracks from
subsidence extend upwards, and can reach the surface and intercept surface water. If rock
thickness and strength are sufficient, the cracks will not reach the surface but may
intercept ground water in perched aquifers above the mine workings and affect springs
fed by these aquifers. If water in the regional aquifer is intercepted by the mine workings,
the regional water table may be lowered as water is pumped from the mine to allow coal
recovery. ' . : ‘
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1.0 INTRODUCTION

Carbon Resources LLC (CR) is a wholly owned subsidiary of Westemn Reserve Coal
Corporation, and has prepared this Mining and Reclamation Pemmit application for the
Kinney No. 2 Mine, a proposed new underground mine complex. This permit application has
been developed to effect full compliance with applicable permitting requirements under the
State of Utah Coal Mining Rules and is being submitted for review and approval of the
mining and reclamation pians contained herein by the Utah Division of Oil, Gas and Mining
(UDOGM]), and other jurisdictional agencies.

1.1 LOCATION AND GENERAL SETTING

The proposed Kinney No. 2 Mine is located one half mile north of Scofield, Utah and east of
Utah State Highway 96. Suirface facilities will be located at the coal outcrop, and adjacent
fo the highway. The Kinney Mine pemmit area covers an area of approximately 448 acres as
shown on Figure 1.0-1, General Location Map. Mining is planned in the Hiawatha coal seam
trom the outcrop at the edge of Pleasant Valley.

Entry will be achieved via an approximately 600 foot wide corridor between old abandoned
mine workings and exiract coal fiom mulliple fault bounded reserve biocks. Maximum
cunently anficipated production is 800,000 tons annually utilizing continuous mining
methods. Surlace faciities are proposed fo be located at the site of past mining in Sections
32 and 33 of Township 12 South, Range 7 East northeast of Scofield, Carbon County, Utah.

The Kinney Mine is located just north and east of the Town of Scofield, Utah, on the east side
of Uiah State Highway 96. The area is part of the Wasatch Plateau in Pleasant Valley, and is
charactferized by high plateaus fo the east and Pleasant Valley to the west. Scofield
Reservoir is located fo the north and west of the permit area. The mine surface facilities are
located on semi-arid mountainous land that is diy and sparsely populated by quaking
aspen, a few fir trees, and brush. Within the pemit area, fopographic relief ranges from
7,650 feet, near the highway 1o over 8,800 feet on the ridge fop east of the porial area.

The area is drained by small unnamed ephemeral channeis near the portal area, Eagles
Canyon over the ridge to the east of the mine site, and Long Canyon east of Eagles Canyon.
All drainages eventually lead fo Scofield Reservoir. Eagles Canyon is ephemeral, and Long
Canyon confains a perennial stieam. Several other vety small unnamed ephemeral
channels drain the permit area. The climate of the area is semi-arid and, with the exception
of the noted perennial drainage, most area drainages flow only in response to spring
snowmelt or major thunderstorm events. Ground water occunrence and use in the orea is
limited by low infiltration and recharge, and the reiafively low permeability of most units of
the geologic sequence. Soils are generally thin and poorly developed except in drainage
valieys, whete soil depths can reach 5 feet or more. Area vegetation is typical of semi-arid
areas in the west and reflects the wide range of fopographic conditions within the proposed

Kinney No. 2 Mine
2/18/2008 1.0-2
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Inspection Report |

Permit Number] €0070005
inspection Type! COMPLETE
State of Utah inspection Date] Wednesday, August 13, 2008
Start Date/Time! 8/13/2008 9:00:00 AM
Department of End Date/Time] £/13/2008 2:00:00 PM
Natural Resources
MICHAEL R. STYLER
Executive Director
InspectionlD Report Number: 1732
Division of Accepted by: jhetfric
0il, Gas & Mining 9/8/2008
JOHN R. BAZA Permitee: CANYON FUEL COMPANY LLC ‘
Division Director Operator: CANYON FUEL COMPANY LLC
Site: SKYLINE MINE
Address: HC 35 BOX 380, HELPER UT 84526
County: CARBON
Permit Type: PERMANENT COAL PROGRAM
Permit Status: ACTIVE
Current Acreages Mineral Ownership Types of Operations
10,374.00] Total Permitted Federal M underground
79.12] Total Disturbed State [ surface
Phase | O county [J Loadout
Phase li ' Fee [J Processing
Phase Hil O other [0 Reprocessing

Report summary and status for pending enforcement actions, permit conditions, Division Orders, and amendments:
The following permit conditions have been met or are being met:

1) Water Monitoring data is being submitted in an electronic format to the Division.

2) Canyon Fuel Co. must submit cumulative monthly flow data for discharges into Electric Lake and Eccles Creek. This
condition is being met. :

The 2007 Annual Report was reviewed as part of the complete inspection. A copy of the 2007 annual report review will
be attached.

Z.

Inspector’s Signature: ﬁéZZ 4 4 Date Wednesday, August 13, 2008
Karl Houskeeper, Environmental Sclentist il - ‘

Inspector ID Number: 49 .
Note: Thishspecﬁonmpondoesmmmdﬁdwhdmmmmmmpmmmdmmdm,easmmm.

1594 West North Temple, Suite 1210, PO Box 145801, Sakt Lake City, UT 84114-5801 -
telophone (801) 538-5340 « facsimile (801) 359-3940 » TTY (801) 538-7458 » www.ogm.utak.gov




Permit Number:  C0070005
Inspection Type: COMPLETE
Inspection Date: Wednesday, August 13, 2008

1. Substantiate the elements on this inspection by checking the
&. For COMPLETE provide narrative

inspections
appropriate to the site, in which case check Not

Inspection Continuation Sheet

appropriate performance standard.
mhwmmwwmmhm
b. ForPARTIALinqnwonsdnsckonlyrheabvmmsmmd
3. Reference any narratives written in conjunction with this inspection at the appropriate

performace
4. Provide a brief status report for all pending enforcement actions, permit conditions, Divison Orders, and amendments.

Pemnits, Change, Transfer, Renewal, Sale

Page 2 of 3

Evaluated NotApplicable Comment Enforcement

Signs and Markers

Topsoil

Hydrologic Balance: Diversions

Hydrologic Balance: Sediment Ponds and impoundments

Hydrologic Balance: Other Sediment Conirol Measures

Hydrologic Betance: Water Monitoring

Hydrologic Balance: Efffluent Limitations

Explosives

Disposal of Excess Spoil, Fiils, Benches

Coal Mine Waste, Refuse Pilies, Impoundments

Noncoal Waste

Protection of Fish, Wildiife and Related Environmental Issues

Slides and Other Damage

. Contemporaneous Reclamation

. Backfiling And Grading

Revegetation

Subsidence Control

15,

Cessation of Operations

16.a Roads: Construction, Maintenance, Surfacing

16.b Roads: Drainage Controls

17.

Other Transportation Facilities

18.

Support Facilities, Utiiity Installations

19.

AVS Check

20,

Air Quality Permit

21.

Bonding and insurance

22

Other
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Permit Number:  C0070005 Inspection Continuation Sheet
Inspection Type: COMPLETE
Inspection Date: Wednesday, August 13, 2008 . Page 3of 3

1. P C Transfer le

The current DOGM permit C/007/005 was issued effective 04/30/2007 and expires
04/30/2012.

-Certificate of Insurance policy number HDO G2 3732920, issued 07/31/2008 and
terminates 07/31/2009.

-UPDES permit # UT0023540 effective 12/01/2004 and expires @ midnight
11/30/2009.

-Air Quality permit DAQE-AN0092007-03, issued June 24, 2003.

-SPCC Plan dated 07/07/05. The Plan is P.E. certified, stamped, signed and dated
by a Utah P.E.

Signs and Markers
The Mine ID signs are at the point of public access to the permit area and contain the

required information. All other signs and markers are in accordance with the coal
rules.

4.b Hydrologic Balance: Sediment Ponds and Impoundments

The second quarter 2008 pond Inspections were done May 28, 2008, no problems
were noted.

The sediment pond at the main facilities is currently being cleaned. A hole in the
base of the outlet structure allow three separate releases of coal laden sediment to
short circuit the system and discharge into Eccles Creek. Citation 10028 was issued
-for failure to maintain. The abatement date is to stop the release of coal laden
sediment immediately and to repair the discharge structure by September 15, 2008.

rologic Balance: W orin

First quarter 2008 water monitoring is in the EDI website and has been uploaded.
Second quarter 2008 water monitoring is in the EDI website, but has not been
uploaded. Water monitoring is current.

7. Coal Mine Waste, R Piles. Impou

The refuse pile located near the town of Scofield was last inspected and P.E. certified
on July 14,, 2008. No problems were noted.

20._Air Quality Permit

The Air Quality Permit Approval Order DAQE-AN0092007-03 was issued on June 24,
2003. The permit remains effective.

21. Bonding and Insurance

The current bond is $5,137,000.00 as of September 19, 2006. The previous bond
amount was $5,076,000.00.



2007 Annual Report Review
Permittee: Canyon Fuel Company, LLC
Mine Name: Skyline Mine
Permit Number: C/007/0005
Date Report Received: _June 26, 2008
Date Completed
Assigned Reviewer: Karl R. Houskeeper { July 30, 2008

quarter.

SECTIONS TO REVIEW SUBMITTED
YES NO

provide a written determination (finding) on how the mine has or has not met the permit requirements for reporting.
If the report is deficient or remedial action is required to obtain compliance, this should be noted and the mine lead
notified. A copy of this review will be filed with the Inspection Report. Should any of the sections require
additional technical analysis, the inspector will notify the permit supervisor so that it can be scheduled during the 4*

FINDINGS

Cover Sheet

General Information X

Identification of other Permits B

Annual Impoundment Certification

OgOo0goo
o0aaos

Anmual Overburden, Spoil, Refuse, | DJ
Floor, etc, Certified Report

Appendix A contains a copy of the refuse pile certifications and the
impoundment inspections and annual certification.

Anmal Technical Requirements
(W)

Climatological 1

Subsidence

A subsidence map that shows cumulative subsidence contours through
2007 is contained in the 2007 annual report. The contours are at 2 foot

v : —

Vegetation reports were submitted as part of the 2007 annual report.
The reports should be reviewed by a Division Biologist.

XO O

Raptor Survey

Water Monitoring

Geological/Geophysical

Non-Coal Waste

Abandoned Underground Equipment

O Ogoaogno o

AVS; Legal/ Financial Update

O

Mine Sequence Map

Marked Confidential.

Other Information

OO0 0000000 ag 40go

O
X
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2007 Annual Report Review

O:\Annual RPT\A template AR 07.doc

Page 2 of 2




Relations Between Health
Indicators and Residential
Proximity to Coal Mining
in West Virginia

| Michael Hendryx, PhD, and Melissa M. Ahem,
PhD

We used data from a survey of
16493 West Virginians merged with
county-level coal production and
other covariates to investigate the
relations between health indicators
and residential proximity to coal
mining. Results of hierarchical
analyses indicated that high levels
of coal production were associated
with worse adjusted health status
and with higher rates of cardiopul-
monary disease, chronic obstructive
pulmonary disease, hypertension,
lung disease, and kidney disease.
Research is recommended to as-
certain the mechanisms, magni-
tude, and consequences of a com-
munity coal-mining exposure effect.
(Am J Public Health. 2008;98:669—
671. doi:10.2105/AJPH.2007.113472)

The United States has 27% of known coal
reserves,' and as many as 153 new coal-fired
power plants are scheduled for operation by
2030.%° Pressure to increase coal mining is
likely to intensify because of concerns about
nuclear power, energy security, and peak
global oil production.*® Increased coal de-
mand may exacerbate negative health effects
of coal-mining activities, including occupa-
tional hazards of coal mining,”® air pollution
from burning coal,® health consequences of
carbon dioxide—caused climate change,'*"
and community exposure to mining activities.
We examined whether coal mining in West
Virginia is related to poorer health status and
incidence of chronic illness. We sought to find
whether coal mining effects may result only
from socioeconomic correlates of mining such
as income or education or whether effects
persist after controlling for such factors,

April 2008, Vol 98, No. 4 | American Journal of Public Health
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which would suggest possible environmental
exposure problems,

Quantitative research on health conse-
quences of residential proximity to coal
mining is limited to a few studies of respira-
tory illness conducted in Great Britain. One
study found no effect of coal mining, but
others found elevated risks. "

METHODS

In 2001, the West Virginia University In-
stitute for Health Policy Research conducted
a telephone survey of adults 19 years and
older (N=16 493; minimum number per
county=235). The response rate was 55%.
We used 2000 US Census data to weight
survey respondents to match the age, gen-
der, income, education, and insurance status
demographics of the state.

TABLE 1—-Health Status and Rates of Disease Among Adults (N =16493), by County Coal-
Production Levels: West Virginia, 2001
County Coal Production®
0 <38 240 Bonferroni
Tons Miltion Tons Mittion Tons P P

Health status,” mean score 262 268 285 <001 002
Any cardiopuimonary disease, % 135 138 15.9 <001 007
Lung disease, %

Any lung disease 42 46 5.7 <,001 007

Chronic obstructive pulmonary disease 1.6 15 21 05 .85

Asthma 26 26 31 27 999

Black lung 03 0.7 08 <.001 003
Heart disease or stroke, %

Any heart disease 104 106 12.3 .004 068

Hypertension 56 5.5 7.6 <.001 002

Congestive heart failure 09 0.7 0.6 A7 999

Arteriosclerosis 0.3 04 0.3 .57 999

Cardiovascular disease 13 12 14 90 999

Stroke 0.5 04 0.6 41 999

Angina or coronary disease 5.4 5.6 5.4 87 999
Diabetes, % 6.2 5.7 70 043 NE]
Kidney disease, % 04 04 1.0 <001 002
Cancer, % 23 1.8 22 26 999
Arthritis or osteoporosis, % 55 54 6.4 069 999
*The division of coal production at 4 million tons groups coal-producing counties approximately in haif, The effects of oo:ﬂ
production on health are usually still present when the division occurs at 3 miltion tons or 2 million tons, but a division at
4 million tons resulted in a better fit of observed-to-expected level 2 residuals in the Table 2 hierarchical models. The
category “<3.9 million tons” does not include O tons as a measure.

re was based on seif-reported health (1= “excellent”; 6= “very poor”).

Dependent variables included self-reported
health (scored 1 ="excellent” to 6="very
poor”) and the presence or absence of specific
chronic health conditions.

We obtained 2001 coal production fig-
ures from the West Virginia Geological and
Economic Survey,'® including the short tons
of coal mined from each county in both un-
derground and surface mines. Coal produc-
tion was not normally distributed, so we di-
vided county coal production into 3 dummy
variables: (1) no production, (2) up to 3.9 mil-
lion tons, and (3) 4.0 million tons or greater.

County-level covariates included smoking
and obesity rates from the West Virginia
Department of Health and Human Re-
sources, percentage of the population below
the poverty level from US census data, and
a measure of social capital.” Person-level
covariates included age, gender, income,

Hendryx and Ahern | Peer Reviewed | Research and Practice | 669



education, and presence or absence of
health insurance.

‘We analyzed whether health measures
were associated with unadjusted coal pro-
duction categories. Then we examined
whether coal effects persisted after account-
ing for other person- and county-level vari-
ables with person-level HLM 6.03' multi-
level modeling: linear modeling for health
status and nonlinear REML Bernoulli model-
ing for the dichotomous presence of chronic
iliness. The intercept effect was random, and
other effects were fixed. Results are reported
for final population estimates with robust
standard errors.

RESULTS

As coal production increased, health sta-
tus worsened, and rates of cardiopulmonary
disease, lung disease, cardiovascular disease,
diabetes, and kidney disease increased
(Table 1). Within larger disease categories,
specific types of disease associated with coal
production included chronic obstructive pul-
monary disease (COPD), black lung disease,
and hypertension.

Dependent variables at P<.10 from Table 1
(non-Bonferroni corrected) were carried for-
ward for the multilevel analyses (Table 2). The
highest level of mining (=4.0 million tons) pre-
dicted greater adjusted risk for cardiopul-
monary disease, lung disease, hypertension,
black lung disease, COPD, kidney disease, and
poorer adjusted health status.

We considered the possibility that results
reflected current or former coal miners liv-
ing in the area. Almost all coal miners are
men. The finding for black lung disease
likely reflects a miner’s effect, supported by
the result that women are at lower risk. The
only other illness for which men as a group
had higher risk was the general cardiopul-
monary category. We conducted an addi-
tional multilevel model (results not shown)
separately for women for this category; the
effects of the coal production variable re-
mained significant.

DISCUSSION

Among West Virginia adults, residential
proximity to heavy coal production was

670 | Research and Practice | Peer Reviewed | Hendryx and Ahern
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TABLE 2—-Hierarchical Model Results for Health Status and Rates of Disease Among Adults

(N=16493): West Virginia, 2001
Model Coal Variables Only* Full Models®
Worse heaith status,® b (SE}
<3.9 million tons of coal 0.057 (0.052) 0.024 (0.039)
>4.0 million tons of coat 0.205 (0.066) 0.094 (0.032)

Cardiopulmonary disease, OR (95% C1)
<3.9 million tons of coal
24,0 miltion tons of coal
Lung disease, OR (95% Ci
<3.9 million tons of coal
24.0 million tons of coal
Chronic obstructive pulmonary disease, OR (95% Cl)
<3.9 million tons of coal
24.0 million tons of coal
Black lung or external agent, OR (95% C1)
<3.9 million tons of coal
24.0 million tons of coal
Cardiovascular disease, OR (95% Cl)
<3.9 million tons of coal
24.0 million tons of coal
Hypertension, OR (95% CI)
<3.9 million tons of coal
24.0 million tons of coal
Kidney disease, OR (5% Cl)
<3.9 million tons of coal
24.0 million tons of coal
Diabetes, OR (95% Cl
<3.9 million tons of coal
24.0 million tons of coal
Arthritis or osteoporosis, OR (95% Cl)
<3.9 million tons of coal
24.0 million tons of coal

1.029 (0.924, 1.147)
1.204 (1.033, 1.405)

1.117 (0.931, 1.340)
1.385 (1.138, 1.685)

0.969 (0.596, 1.577)
1559 (1.069, 2.272)

2.256 (1.273, 3.998)
2,608 (1.548,4.392)

1.016 (0.908, 1.137)
1.186 (1.016, 1.384)

0.967 (0.826,1.133)
1.371 (1.153,1.631)

0.792 (0.420, 1.495)
2.147 (1.371,3.362)

0.928 (0.807, 1.068)
1.135(0.911, 1.414)

1.030 (0.878,1.210)
1.233(1.021, 1.488)

1.006 (0.910, 1.113)
1.119 (1.002, 1.249)

1085 (0.904, 1.303)
1.297 (1.048, 1.605)

0.909 (0.582, 1.419)
1,637 (1.061, 2.526)

2.254 (1.255, 4.047)
2655 (1602, 4.402)

0.994 (0.890, 1.110)
1.106 {0.990, 1.236)

0.956 (0.820, 1.116)
1.299 (1.130, 1.493)

0.764 (0.397, 1.470)
1698 (1.016, 2.837)

0.898 (0.773,1.042)
1.008 (0.864, 1.176)

0.994 (0.844,1.170)

1.097 (0.901, 1.335)

Note. OR=odds ratio; Cl=confidence interval. The category “< 3.9 million tons” excludes 0 tons as a measure.
*includes only the 2 level-2 dummy variables measuring tons of coal mined, where zero coal mined is the reference category.

Fifty-five counties were measured.

"Fult models include adjustment for respondent age (19-25, 26-34, 35-44, 45-54, 55-64, 6574, 275 years), gender,
income (< $30 000, >$30000), education (less than high school, high school, some colege, cofiege graduate or higher),
health insurance (yes or no), county poverty rate, smoking rate, obesity rate, and social capital, Other analyses not shown
here explored various ways to categorize age and income, with no substantive effects on results. Analyses also were
conducted limited to persons 45 years and older, and coal effects persisted for all response variables except kidney disease.

N=16493 for level-1 variables and 55 for level-2 variables.

“Score was based on self-reported health (1 = “excellent”; 6="very poor”). For the coal-only model, the >4.0 million tons
variable is significant at P<.004; for the full model, it is significant at P <.005.

associated with poorer health status and with
higher risk for cardiopulmonary disease,
chronic lung disease, hypertension, and kid-
ney disease, after we controlled for covariates.
Limitations of the study included the ecologi-
cal design and the possibility that unmeasured
variables confounded with coal mining,

such as individual smoking behavior or oc-
cupational exposure, contributed to poorer
health. Second, the survey response rate
was imperfect, potentially limiting general-
izability, although responses were weighted
to census data. Third, county of residence
provides an imperfect estimate of people’s
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proximity to mining sites. Fourth, the for-
mat of the chronic disease questions likely
resulted in an underreporting of disease.
Fifth, the nonspecific cancer measure

may have been too crude to detect effects,
if they existed. The third through fifth
limitations may have resulted in underesti-
mating coal-mining effects.

For illnesses that were associated with coal
effects, the literature supports the hypothesis
that the risk for these illnesses increases with
exposure to coal byproducts. Toxins and im-
purities present in coal have been linked to
kidney disease’® and to hypertension and
other cardiovascular disease.?*2® The effects
also may result from the general inflamma-
tory or systemic consequences of inhaled
particles?® Effects may be multifactorial, a
result of slurry holdings that leach toxins into
drinking water®® and air pollution effects of
coal mining and washing, 532

Our study serves as a screening test to
examine whether coal mining poses a health
risk for adults living near the mining sites.
Confirmatory tests should be undertaken
to establish mechanisms of action, magni-
tude, and health consequences of an expo-
sure effect. m
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Abstract ,

Purpose The purpose of this study was to test whether
population mortality rates from heart, respiratory and kid-
ney disease were higher as a function of levels of Appala-
chian coal mining after control for other disease risk
factors.

Methods The study investigated county-level, age-
adjusted mortality rates for the years 2000-2004 for heart,
respiratory and kidney disease in relation to tons of coal
mined. Four groups of counties were compared: Appala-
chian counties with more than 4 million tons of coal mined
from 2000 to 2004; Appalachian counties with mining at
less than 4 million tons, non-Appalachian counties with
coal mining, and other non-coal mining counties across the
nation. Forms of chronic illness were contrasted with acute
illness. Poisson regression models were analyzed separately
for male and female mortality rates. Covariates included
percent male population, college and high school education
rates, poverty rates, race/ethnicity rates, primary care physi-
cian supply, rural-urban status, smoking rates and a South-
ern regional variable.

Results  For both males and females, mortality rates in
Appalachian counties with the highest level of coal mining
were significantly higher relative to non-mining areas for
chronic heart, respiratory and kidney disease, but were not
higher for acute forms of illness. Higher rates of acute heart
and respiratory mortality were found for non-Appalachian
coal mining counties.

M. Hendryx (B<)

Institute for Health Policy Research,

Department of Community Medicine,

West Virginia University, One Medical Center Drive,
PO Box 9190, Morgantown, WV 26506, USA
e-mail: mhendryx@hsc.wva.eda

Conclusions Higher chronic heart, respiratory and Kidney
disease mortality in coal mining areas may partially reflect
environmental exposure to particulate matter or toxic
agents present in coal and released in its mining and pro-
cessing. Differences between Appalachian and non-Appala-
chian areas may reflect different mining practices,
population demographics, or mortality coding variability.

Keywords Heart disease - Respiratory disease -
Kidney disease - Mortality - Coal mining - Appalachia

Introduction

Exposure to environmental pollutants increases risks for
heart, respiratory and kidney disease. For example, low lev-
els of environmental lead exposure accelerate progressive
renal insufficiency in patients with chronic kidney disease
(Lin et al. 2006), and environmental lead increases cardio-
vascular mortality in the general population (Menke et al.
2006). Mercury from industrial activity has been linked to
kidney disease mortality (Hodgson et al. 2007). Arsenic in
drinking water increases mortality from cardiovascular and
kidney disease (Meliker et al. 2007). Cadmium exposure
increases risk of renal dysfunction (Nishijo et al. 2006;
Noonan et al. 2002). In addition to toxic agents, particulate
matter (PM) from fossil fuel combustion increases risks for
cardiovascular and respiratory disease morbidity and mor-
tality (Barnett et al. 2006; Miller etal. 2007; Pope et al.
2002; Sarnat et al. 2006; Wellenius et al. 2006).
Appalachia is the mountainous, largely rural area in the
eastern United States consisting of 417 counties and inde-
pendent cities in 13 states. Previous research has identified
that rates of cardiovascular, respiratory, and total mortality
are higher in Appalachia compared to the rest of the country
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(Barnett et al. 1998, 2000; Cakmak et al. 2006; Halverson
et al, 2004). Furthermore, heart disease mortality in Appa-
lachia is higher in rural areas of the region compared to
metropolitan areas (Bamnett et al. 1998). Comparative rates
for kidney disease have not been reported. Higher mortality
rates in Appalachia are believed to result from higher
smoking rates, poor dietary and exercise habits, and the
correlates of poor socioeconomic conditions characteristic
of the region such as limited access to health care.

However, another potential impact on the health of the
population may originate from the environmental impacts of
Appalachian coal mining. Coal mining constitutes a major
industrial activity for eight Appalachian states (Alabama,
Kentucky, Maryland, Ohio, Pennsylvania, Tennessee, Vir-
ginia and West Virginia), where 390 million tons were
mined in 2004 (Freme 2005). Residents of Appalachian coal
mining communities report exposure to contaminated air
and water from coal mining activities and express concerns
for resulting illnesses (Goodell 2006), but empirical evi-
dence on community health risks from coal mining activi-
ties is limited (Brabin et al. 1994; Hendryx and Ahern 2007;
Hendryx et al. 2007, 2008; Higgins et al. 1969; Temple and
Sykes 1992). Coal contains toxic impurities including zinc,
cadmium, lead, mercury, arsenic and many others (WVGES
2007), and the mining and cleaning of coal at local process-
ing sites creates large quantities of ambient particulate mat-
ter and contaminated water (Ghose and Banerjee 1995;
Ghose and Majee 2000; Orem 2007; Stout and Papillo
2004). Not only toxic impurities, but the particulate matter
from coal itself released into air or water during mining or
processing may be a health hazard. Shiber (2005) reports
elevated arsenic levels in drinking water sources in coal
mining areas of central Appalachia, and McAuley and
Kozar (2006) report that groundwater from sampled domes-
tic wells near reclaimed surface coal mines, compared to
wells in unmined areas, has higher levels of mine-drainage
constituents including aluminum, iron, manganese, and oth-
ers. It should be noted, however, that the chemical composi-
tion of coal slurry is largely undefined (Orem 2007) and that
arsenic and other elements may result from various sources
and may be present even in areas where no coal mining
takes place. The objective of the current study was to deter-
mine whether heart, lung and kidney disease mortality rates
in Appalachia are attributable to smoking, poverty, educa-
tion, and other demographics, or whether there is an addi-
tional effect linked to residence in coal mining areas.

Methods
This study investigated mortality rates for the years 2000—
2004 for heart, respiratory and kidney disease. The study is

an analysis of anonymous, secondary data sources and met

@ Springer

university Internal Review Board standards for an exemp-
tion from human subjects review.

Mortality data were obtained from the Centers for Dis-
ease Control and Prevention (CDC). These data measure
county-level mortality rates per 100,000 population, age-
adjusted using the 2000 US standard population (CDC
2007b). Disease categories were based on ICD-113 Groups
provided by the CDC, which were cross-walked to ICD-10
Codes (The ICD-10 codes are provided in the parentheses
in the Table 1 footnote). Diseases were grouped into acute
or chronic conditions as shown in Table 1. Specifically
excluded were codes for “pneumoconioses and chemical
effects”, and “pneumonitis due to solids and liquids”, as
these are established as occupational hazards related to coal
mining, rather than potential population risks. Also
excluded were several low-incidence categories for “other”
or “unspecified” forms of disease or other low-incidence
mortality causes. Because most coal miners are men, mor-
tality rates were investigated separately for males and
females to test the hypothesis that mining effects would be
present for both sexes; support of this hypothesis suggests
that results are not attributable to occupational exposure.

Coal production data were obtained from the energy

_information administration (Freme 2001, 2002, 2003, 2004,

2005). Production was measured as tons of coal mined in
the county in both surface and underground mines. Analy-
ses divided Appalachian coal mining into two levels: up to
4 million tons, and more than 4 million tons for the years
2000-2004. The choice of 4 million tons divided the num-
ber of coal mining counties approximately in half. Because
the focus in this paper is on Appalachian coal mining, 97
non-Appalachian counties where coal mining took place
were included as a separate category.

Covariates were taken from the 2005 Area Resource File
(ARF 2006), CDC BRFSS smoking rate data (CDC 2007a),
and the Appalachian Regional Commission (ARC 2007).
Selection of covariates was based on previously identified
risk factors or correlates of heart, respiratory or kidney dis-
ease (Barnett and Halverson 2001; Bamett etal. 2000;
Hoffman and Paradise 2007; Iverson et al. 2005; Jones-Bur-
ton et al. 2007; Kunitz and Pesis-Katz 2005; Mannino and
Buist 2007; Murray et al. 2005; Ziembroski and Brieding
2006). Covariates included percent male population, col-
lege and high school education rates, poverty rates, race/
ethnicity rates, health uninsurance rates, physician supply,
rural-urban continuum code, smoking rates, and Southern
state (yes or no). Specific race/ethnicity groups included
percent of the population who were African American,
Native American, Non-white Hispanic, and Asian Ameri-
can (using White as the referent category in regression
models). Rural-urban continuum was scored on a nine-
point scale from least to most rural. Physician supply was
the number of active MDs and DOs per 1,000 population. A
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Table 1 Descriptive summary of study variables by county category

County category
No mining Non-Appalachian Appalachian Appalachian
mining mining < 4 million mining > 4 million
tons tons

Number of counties 2,914 97 66 63
Total population 274,502,126 4,234,505 5,287,206 3,762,685
Age-adjusted annual number of deaths

Chronic heart disease® 303,319 9,948 7421 8,550
Acute heart disease® 302,316 11,028 8313 8,117
Chronic respiratory disease® 138,777 4,921 3,601 3,871
Acute respiratory disease? 67,513 2,423 1,726 1,639
Chronic kidney disease® 44,418 1,526 1,252 1,284
Acute kidney disease! 171 3 5 4
Covariates :

Smoking rate 230 240 217 292
Percent male 499 50.0 49.5 49.1
Percent African American 9.3 49 2.6 32
Percent Native American 1.9 49 0.2 0.2
Percent Hispanic 6.7 6.7 0.9 0.7
Percent Asian American 1.0 0.5 04 04
Percent with high school education 717 779 714 70.2
Percent with college education 16.8 14.8 12.3 11.5
Physicians per 1,000 13 12 13 15
Poverty rate 13.4 14.0 16.3 18.2
Percent Southern county 254 1.0 455 317
Mean urban-rural code 5.1 5.1 52 53

* Includes hypertensive heart disease (ICD-10 code I11), atherosclerotic cardiovascular disease so described (125), all other forms of chronic,
ischemic heart disease (125.8), and essential (primary) hypertension and hypertensive renal disease (110, 112)

® Includes acute myocardial infarction (I121), other acute ischemic heart diseases (I124), acute and sub-acute endocarditis (I133), diseases of pericar-

dium and acute myocarditis (131, 140), and heart failure (150)

¢ Includes chronic and unspecified bronchitis (J40-J42), emphysema (J43), asthma (J45), and other chronic lower respiratory diseases (J44)
¢ Includes pneumonia (J12-J18), acute bronchitis and bronchiolitis (320-J21), and unspecified acute lower respiratory infection (J22)
© Includes chronic glomerulonephritis, nephritis and nephropathy not specified as acute or chronic, and renal sclerosis unspecified (N03-N05), and

renal failure (N17-N19)

T Includes acute and rapidly progressive nephritic and nephrotic syndrome (N0OO, NO1)

dichotomous Southern variable was created to capture
larger regional effects that partially overlap with Appala-
chia; Southern states included Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Mississippi, North Carolina,
South Carolina, Tennessee, Texas, and Virginia. CDC
smoking rates were available for states and some county-
based metropolitan areas. In an effort to improve smoking
data, the state public health websites for all 50 states were
reviewed and more specific county-level smoking rate data
were found for 30 states, sometimes for individual counties
and sometimes for groups of counties. The state average
was used only when the more specific rate was not avail-
able. Appalachian counties included the 417 counties and
independent cities in 13 states as defined by the Appala-
chian Regional Commission (ARC 2007).

Analyses were conducted using Poisson multiple regres-
sion with a log link function to test for the association
between residence in coal mining areas and mortality rates
with control for covariates. The primary independent vari-
able of interest is a categorical measure of coal mining
exposure with four levels: no coal mining, non-Appala-
chian mining, Appalachian mining up to 4 million tons, and
Appalachian mining greater than 4 million tons.

Results
Table 1 contains descriptive characteristics of the counties
by the four exposure groupings: no mining, non-Appala-

chian mining, Appalachian mining up to 4 million tons, and
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Appalachian mining greater than 4 million tons. Appalachia
has higher smoking rates, higher poverty rates, and lower
education levels, but smaller race/ethnicity minority popu-
lations, compared to the nation. Acute kidney discase was a
rare cause of mortality, and therefore this mortality cate-
gory was dropped from further analysis.

Bivariate correlations among independent variables were
examined for multicollinearity. Two variables, poverty rate
and percent without health insurance, were correlated at
r=0.81, and so the insurance rate variable was dropped
from regression models.

The next steps of the analysis examined age-adjusted
mortality rates, and tested whether there were mortality
effects linked to coal mining after accounting for covariates.
Age-adjusted rates before adjusting for covariates are
shown in Tables 2 and 3 for males and females, respec-
tively. Mortality rates are higher in Appalachian mining
areas compared to other areas in every instance. Mortality
rates for these conditions are higher for men than for
women, but this is the case for both mining and non-mining
areas.

Poisson regression model results adjusting for covariates
are presented in Tables 2 and 3, one table each for males
and females. The rate ratios (RR) were found after expon-
entiating the log values back to the original scale; these

figures represent the proportional increment in mortality
rates per 100,000 relative to the non-mining reference cate-
gory. For Appalachian mining areas, significantly higher
mortality rates showed the same pattern for males and
females. Among the Appalachian counties with the highest
mining level, higher mortality rates were found for both
males and females for total and chronic heart disease, total
and chronic respiratory disease, and chronic kidney disease.
Appalachian mining effects were stronger and more fre-
quent in areas where mining was highest compared to areas
of less-intense mining.

Coal mining areas outside Appalachia showed a similar
but not identical pattern for males and females: for both
sexes there were higher total and acute respiratory mortal-
ity, and higher acute heart disease mortality. Females, but
not males, had significantly higher total heart disease mor-
tality and chronic kidney disease mortality; males but not
females had significantly higher mortality from chronic
respiratory illness.

There were also instances where mortality was signifi-
cantly lower than expected. For Appalachian coal mining
areas, lower mortality was found for acute forms of heart
and respiratory illness. In other words, higher mortality in
Appalachian mining areas was specific to total and chronic
forms of illness, while for non-Appalachian mining areas

Table 2 Male age-adjusted mortality rates per 100,000 population by mining category with 95% confidence interval (CI) in parentheses, followed

by rate ratios (RR) and 95% CI adjusted for all covariates with non-mining as the referent

Appalachian Appalachian Non-Appalachian Non-mining
mining > 4 million mining up to 4 million mining

Total heart

Age-adjusted mortality 331 (316-346) 298 (287-309) 270 (257-283) 261 (259-263)
RR 1.07 (1.05-1.09) 1.01 (0.99-1.02) 1.01 (0.99-1.02) -

Chronic heart

Age-adjusted mortality 171 (160-181) 139 (129-149) 127 (119-136) 130 (128-131)
RR 1.28 (1.25-1.30) 1.06 (1.04-1.08) 0.96 (0.94-0.98) -

Acute heart

Age-adjusted mortality 160 (145-175) 159 (146-172) 143 (133-153) 132 (130-134)
RR 0.89 (0.87-0.91) 0.95 (0.93-0.97) 1.06 (1.04-1.08) -
Total respiratory

Age-adjusted mortality 113 (104-121) 105 (98-113) 96 (92-100) 90 (89-91)
RR 1.03 (1.00-1.05) 0.97 (0.95-0.99) 1.05 (1.02-1.07) -
Chronic respiratory

Age-adjusted mortality 81 (75-87) 74 (69-79) 67 (64-71) 63 (62-64)
RR 1.07 (1.04-1.10) 0.99 (0.97-1.03) 1.04 (1.02-1.06) -

Acute respiratory

Age-adjusted mortality 32 (28-36) 31 (27-35) 28 (26-31) 28 (27-28)
RR 0.94 (0.89-0.98) 0.92 (0.88-0.96) 1.05 (1.01-1.09) -

Chronic kidney

Age-adjusted mortality 25 (23-27) 22 (20-24) 18 (17-20) 19 (18-19)
RR 1.19 (1.13-1.25) 1.10 (1.05-1.16) 1.02 (0.98-1.06) -
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Table 3 Female age-adjusted mortality rates per 100,000 population by mining category with 95% confidence interval (CI) in parentheses, fol-

lowed by rate ratios (RR) and 95% CI adjusted for all covariates with non-mining as the referent

Appalachian Appalachian Non-Appalachian Non-mining
mining > 4 million mining up to 4 million mining
Total heart
Age-adjusted mortality 213 (202-224) 192 (183-201) 174 (165-182) 165 (164-167)
RR 1.06 (1.04-1.08) 1.00 (0.98-1.02) 1.03 (1.02-1.05) =
Chronic heart
Age-adjusted mortality 109 (102-116) 92 (85-99) 83 (77-89) 84 (83-85)
RR 1.18 (1.15-1.21) 1.03 (1.00-1.05) 0.97 (0.95-0.99) -
Acute heart
Age-adjusted mortality 104 (94-114) 100 (92-108) 91 (85-96) 82 (80-83)
RR 0.95 (0.93-0.97) 0.97 (0.94-0.99) 1.10 (1.08-1.12) .
Total respiratory
Age-adjusted mortality 73 (68-78) 65 (61-70) 63 (59-66) 59 (58-59)
RR 1.03 (1.00-1.06) 0.94 (0.91-0.97) 1.05 (1.02-1.07)
Chronic respiratory
Age-adjusted mortality 61 (57-66) 55 (51-58) 51 (48-53) 48 (47-48)
RR 1.11 (1.07-1.15) 0.94 (0.90-0.98) 1.01 (0.98-1.04) -
Acute respiratory
Age-adjusted mortality 26 (23-29) 26 (23-29) 25 (23-27) 23 (23-24)
RR 0.89 (0.84-0.94) 0.92 (0.87-0.97) 1.13 (1.08-1.18) -
Chronic kidney .
Age-adjusted mortality 18 (16-19) 17 (16-19) 14 (13-15) 13 (13-14)
RR 1.13 (1.06-1.21) 1.14 (1.07-1.21) 1.08 (1.02-1.14) -

mortality was elevated for acute heart and respiratory
disease, and chronic kidney disease for females.

Finally, county-level coal mining data are reported for
the nation by the Energy Information Administration only
back to 1999. However, disease consequences of exposure
are hypothesized to be long-term phenomena. Longer his-
torical records of county-level coal mining are available on
the websites of two state Geological Surveys, those for
West Virginia and Kentucky; an examination of these
sources indicated that 100% of counties categorized in the
highest coal-mining group for the current study had high
levels of coal mining extending back at least to 1986.
Appalachian areas with large coal reserves have been min-
ing coal for decades.

Discussion

Total and chronic heart, respiratory and kidney disease
mortality rates are significantly higher in coal mining areas
of Appalachia compared to non-mining areas of the coun-
try. Coal mining industrial activities may expose residents
to environmental contaminants, or these geographic areas
may be associated with additional behavioral or demo-
graphic characteristics not captured through other covariates.

The same effects are found for both males and females in
Appalachia.

The different pattern of results in coal mining areas out-
side Appalachia was not expected. The different results may
reflect differences in population demographics, migration
patterns, mining practices, geographic topography, or popu-
lation density [i.e., the population density of Appalachian
coal mining areas (118 per square mile) is significantly
higher than non-Appalachian mining areas (64 per square
mile)]. Differences may also reflect variation in medical
diagnostic practices that favor acute or chronic classifica-
tions; when considering total mortality rates, mining areas
inside and outside Appalachia were elevated compared to
non-mining areas.

Limitations of the study include the reliance on second-
ary county-level data. Causes of individual mortality cannot
be identified, and the precise pathway between residence in
coal mining areas and mortality is unknown. The phenome-
non of environmental exposure occurs at an aggregate
level, and as there is a risk of an ecological fallacy, so is
there a risk of an atomistic fallacy by failing to account for
the aggregate nature of the effect (Willis et al. 2003). More
definitive research should be conducted using multi-level
modeling of aggregate ecologic impacts on individual out-
comes. An additional critical next research step is to collect
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direct air and water samples in coal mining communities to
test the hypothesis that increased mortality from these
chronic diseases is linked to poorer air and water quality,

Another limitation is the use of smoking rates that were
imprecisely measured. Smoking effects, including exposure
to second-hand smoke linked to poorer socioeconomic con-
ditions, may be underestimated. The smoking variable,
however, did predict higher mortality rates across condi-
tions and so operated as expected.

Not all risk factors could be measured, for example, kid-
ney disease risks associated with diabetes or hypertension
were not assessed. Behaviors such as physical activity lev-
els and alcohol consumption could not be included. Demo-
graphic or cultural variables not captured through available
covariates may be contributing factors; these variables
might include Appalachian cultural beliefs such as fatalism
(Coyne et al. 2006) that increase risk for poor health behav-
iors or delay early health care intervention, or weak tobacco
control policies that increase second-hand smoke exposure.

Future research should collect direct measures of smok-
ing, occupational exposure, duration of environmental
exposure, and individual-level health and disease measures
to confirm the findings suggested by this research. Research
to examine the different mortality patterns in Appalachian
and non-Appalachian areas is indicated. Additional
research is also needed to identify exposure types, levels,
and mechanisms of action that can account for higher mor-
tality in coal mining areas. For example, research can deter-
mine if pollution from mining itself is a contributing factor
or whether the coal processing, cleaning and transportation
activities that take place after mining are more important,
and can determine through direct air and water quality
monitoring if one transmission route or the other, or both,
contribute to poor health outcomes. The pattern of results
and prior research suggest that water quality may be a fac-
tor for kidney disease, that air quality may be a factor for
respiratory disease, and that either air or water problems
may be related to heart disease.

Until recently, research on the community health
impacts of Appalachian coal mining had been unavailable,
and only anecdotal evidence (Goodell 2006; Loeb 2007)
attested to the health impacts of living in proximity to min-
ing activities. A body of evidence is beginning to emerge,
however, that confirms the beliefs of local residents at least
to some extent, and suggests that coal mining-related com-
munity health problems are real (Hendryx and Ahern 2008;
Hendryx et al. 2007, 2008; Orem 2007; Shiber 2005; Stout
and Papillo 2004). As evidence accumulates to reveal a pre-
viously unknown contributing factor to the infamous health
disparities plaguing Appalachia, it becomes critical to
address issues of environmental equity and to reduce envi-
ronmental and socioeconomic disparity through economic
and policy interventions. These interventions may include

@ Springer

establishing and enforcing stricter air and water quality
standards in coal mining communities.
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